TERMS OF REFERENCE FOR
UNI T LEVEL REPRESENTATI ON WORKSHOP

As a guide in hel ping presenters describe the current state of
the art in representing unit level behavior in a mlitary
environnent, the following Terns of Reference (TOR) have been
devel oped. The TOR have been divided into the follow ng categories:

l. Si nul ati on Requirenents

1. Key Drivers
A M ssi on
B. Unit State
C. Physi cal Envi r onment
D. Dynam c¢ Behavi oral Response

I11. Design/Architecture
V. Qher I|ssues

. Sinulation Requirenents: The devel opment of any effective
software systemis driven by the user requirenents and bounded by
avai |l abl e resources of tine/technol ogy/ personnel. Please address
as many of the follow ng topics as appropri ate.

1) Wich M&S comunity (Training, Analysis, or Acquisition)
does your nodel support?

2) Wiich mlitary functions do you nodel (Il ogistics, nedical,
conbat, transportation, etc.)?

3) Wo is your custoner (Arny, Navy, Ar Force, Marine Corps,
DCE, DNA, etc.)?

4) Wich critical design considerations have gui ded your
system devel opnent (e.g., repeatability, portability,
mai ntai nability, interoperability, etc.)?

1. Key Drivers: There are several key drivers which provide the
contextual structure for the simulation of units in a mlitary
operation. These include representation of the effects of the
fol | ow ng:

A. Mssion: The unit tasks or goals are defined within the
context of a mlitary mssion. Please address as nmany of the
follow ng topics as appropriate.

1) Wat mlitary operations does your nodel represent
(e.g., conventional warfare, MOUT, OOTW non-I|ethal, humanitarian)?

2) How detailed is the task structure of your nodel ?
What echel on of command does your nodel specify on tasks?



B. Unit State: Representing the state of the unit is an
inportant goal in sinulating mlitary operations. Rel evant
consi derations include the effect of readiness, training, quality
of | eadership, maintenance, resupply, personnel, and the
i nst ant aneous and cumul ative effects of |ow, medium and high
intensity mlitary operations. Please address as nmany of the
follow ng topics as appropriate.

1) How does your nodel represent the unit's situational
awareness -- the leader’s, staff, and individual conbatant’s
under st andi ng of the environnment and tactical situation?

2) Does your nodel assune the unit has perfect know edge
of the environnment? For exanple, does your nodel allow the unit to
get lost? Does your nodel allow the unit to m sidentify/engage
friendly units? Does your nodel provide the unit perfect know edge
of battle damage and casual ties?

3) How does your nodel represent unit state in |light of
the considerations identified above?

4) How is conmmunication represented in your nodel/
si mul ation?

5) Wat does the unit know about the eneny situation?

6) Does your nodel represent national, cultural, and
| eadership differences, and if so, how?

C. Physical Environnent: Mbddels and simnul ations nust
represent the unit and it’s interaction with the physical
environnent with sufficient fidelity to support training, analytic,
or acquisition applications. Please address as many of the
follow ng topics as appropriate.

1) Wiat terrain resolution/features are mlitarily
significant and can be represented in your nodel (e.g., 100m 10m
surface type, cultural features and vegetation)?

2) How dynamc are these features (i.e., what kind of
update rates are supported)? Does your nodel represent dynamc
terrain (shell holes, craters, collateral damage to structures,
etc.)?

3) Does your nodel support operations at, slower, or
faster than real-tinme? Does it support distributed processes?

4) What theaters of operation and/or terrain specific
m ssi on aspects does your nodel represent (e.g., MJUT, jungle,
desert)?



5) Does your nodel include phenonenol ogy effects (e.g.,
weat her, illumnation, hydrology, visibility, obscurants, cloud
dynamcs, etc.,)?

D. Dynam c Behavi oral Response: (Reactive/Proactive): These
questions deal with the ability of the sinmulated unit to react to
t he environnental cues by nodifying courses of action or adjusting
ongoi ng actions (reactive response), or to interpret the physical
envi ronnent and respond to perceived or anticipated conditions
(proactive response). Different |evels of conplexity are required
for each of these representations, so it may be hel pful to
di sti ngui sh between these two types of responses in your
di scussi on. Pl ease address as nmany of the follow ng topics as
appropri ate.

1) Does your nodel include “reasoning” about the future
at any level (e.g., nodify planned actions based on such events as
the | oss of an adjacent unit on the flank)? How?

2) How does your nodel represent comand and control ?
How does your nodel represent the contribution of |eader behaviors?
What sources of data does the unit/ |eader have to determ ne the
changing battle situation, and what kind of task/behavi oral
alternatives are available to respond to changes?

3) Does the “human-in-the-1oop” (HITL) play a role in
your nodel /sinul ation?

[11. Design/Architecture: Simulations may differ in their
under | yi ng conceptual and technical architecture even when
addressing simlar requirenents. The inherent difficulty of
representing conplex unit behavior has | ed nmany devel opers to use a
human operator as a practical “stand in” where requirenents go
beyond the state of the art. Please address as many of the
followi ng topics as appropriate.

1) At what echelon of conmand does your nodel reflect the
i nfluence of H TL?
2) To what extent is the sinulation play reflective of H TL?

3) How does your nodel relate individual behaviorto unit
| evel behavior? Unit |evel behavior to doctrine?

4) Have you considered small group dynamcs in the
devel opnent of your nodel ? Wy/ Wiy not ?

5) Discuss your approach towards the aggregation/
di saggregation of units at various |evels.

6) Wiat basic approach did you take to simulating unit
behavi or? Wy did you choose that approach? Wat are the
strengt hs, weaknesses, and risks associated wth your approach?



7) Discuss unit |evel neasures of perfornmance and how t hey
m ght relate to neasures of individual perfornmance.

8) Does your nodel allow dynam c task reorgani zati on? Can
your nodel’s architecture be adjusted to accommbdate nore sweepi ng
structural and functional changes in the organization? New
organi zations? New capabilities? New technol ogi es?

9) Does your nodel incorporate or take into account actions
whi ch are not performance related or do not directly contribute to
t he performance of the nodel ?

10) Does your nodel play the OPFOR and GRAYFCOR at the sane
| evel and in the sanme manner as it plays the BLUFOR? Does your
nodel provide a “D al OPFOR' capability?

V. Qher Issues. Please address as nmany of the follow ng topics
as appropri ate.

1) Wat have you done to verify and validate (V&) your
nodel ' s representation of unit and appropriate individual
behavi ors? Can you address specific application domains for which
you feel your nodel is nost valid? Least valid?

2) What data did you have access to? D d this influence your
choi ce of nethodol ogy, and if so, how? Wat data are needed to
better nodel unit behavior that isn’t already collected?

3) What are the primary issues you are currently facing in
simul ating unit behavi or?

4) What is your experience devel opi ng individual conbatant
nodel s? How has this hel ped/ hi ndered your efforts on unit |evel
representation?

5) Wat is your experience devel opi ng command and contr ol
nodel s? How has this hel ped/ hi ndered your efforts on unit |evel
representation?

6) What nust we add to a simulation of individuals to nmake it
a unit sinmulation (structure, roles, responsibilities,
conmuni cations, etc.)?

7) What are the nost significant technical challenges you are
currently facing with your nodel/simulation? Wiat sol utions did you
cone up with? Wat was the supporting rationale for that
sol uti on/ met hodol ogy?

8) In what areas do you feel theoretical research needs to be
conduct ed?

9) Are there areas where you feel inportant applications can
be devel oped, given tine and fundi ng?



10) What lessons or "tricks of the trade" have been | earned
as a result of your efforts that could benefit other projects
attenpting to nodel unit behavior?

11) If you could start over what would you do differently?
Wy ?

You are invited to add a di scussion of any other topics you
encountered as you devel oped your system Your inportant
contribution to this workshop will help the human behavi or
representation community assess the current state of M&S efforts in
this critical area and formthe basis for future technol ogy
i nvestments to achi eve OSD obj ecti ves.



